Combined use of regulatory elements within the cDNA to increase the production of a soluble mouse single-chain antibody, scFv, from tobacco cell suspension cultures.
In order to facilitate production and secretion of a soluble form of a small, single-chain antibody ScFv (32 kDa) in tobacco cell suspension culture, several modifications were made simultaneously to the antibody cDNA that included elements that have been shown to regulate the expression of proteins in plants. The scFv cDNA was initially ligated into a binary vector under the control of the CaMV 35S promoter and the T7 terminator for expression in tobacco suspension culture. Subsequently, modifications were engineered into the cDNA for enhancement of scFv production. These included the following: (i) the signal peptide (SP) of the tobacco pathogenesis-related protein PR1a which was added in-frame to the N-terminal end of scFv cDNA; (ii) a 5'-nontranslated region from the tobacco etch virus (TEV leader sequence), which was fused to the N-terminal end of the SP; and (iii) the endoplasmic reticulum retention signal peptide KDEL, which was added to the C-terminal end of the scFv protein. Using a modified disruption method involving pectinase, the highest expression of total scFv (344 ng scFv/g cell) occurred when the plant leader sequence, the TEV sequence, and the KDEL peptide were all present in the expression construct. Although the addition of the KDEL sequence significantly increased the total yield of protein 5.4-fold, it did not increase the overall amount of protein secreted. These studies indicate that while the SP is very important in promoting secretion of the scFv, it had little influence on increasing scFv secretion levels even when both the TEV and the KDEL sequences significantly increased overall protein levels.